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Liquid crystal display with three domains wher in molecul s in the third 
domain are substantially vertically aligned regardless of voltage application 
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Abstract 



A liquid crystal display device comprises: a pair of substrates, each having an electrode on an inner surface of said 
substrate: an alignment film on each the electrode; a liquid crystal material between the alignment films; a plurality 
of display cells in the liquid crystal material, each controlled by a voltage applied from the electrodes, each display 
cell comprising: a plurality of domains, each having mutually different pre-tilt angle, the pre-tilt angle being 
determined by said alignment films forming the domains; a separator region provided along a boundary of said 
domains, for preventing an influence of pre-tilt angle of adjacent domain, so that liquid crystal molecules in the 
separator region are substantially vertical with respect to the alignment film regardless to the voltage applied 
thereto. The separator region may be constituted by arranging the facing two alignment films such that at the center 
of the cell both the facing alignment films have the higher pretilt angle. 
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fiEl:±^;^r-^ bfct)(^x*fc^o !il4^t7:)x-x' . y- 

(om~^^{znm-o:^w^^i^Lxh^o ^^\(Dn^ti. 
1 2 0 B(±y — ^/-^^m^t^. 1 4 0 Bf^y— 

[0 0 6 1 ] I§1 8 LAcSBf^fli 1 6 OA, 1 6 0 B, 
160h, 260A, 2 6 0 Btt*^MliZ^ntz.:^9 — TF 

T^ga^^3^g(wioiNT(^. 1 7 0/!i5f^igit;i^"rj: 

5?t^*f^f::iBf^U. -0(7:) V;iS^^{>lJf^^$;ft 
^X ^ ^ 

[0 0 6 2] ±T:^\^^XXfiE:^y^\^<DUnW 

^i>. m2mmm(Dm^tmm\c. ms tm^(D^^' 

(b) {CTjkl^tZ, 

[0 0 6 3 ] :^mmmmi'^. m\^^M^xxf^<DTmm<D 
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^ — — -j2- — — 

:^mMMm^^^^''Xit. m{^m2 e o htDS^^^ 

CFmm2 1 0 SffliJiCfc^). TFTStSl 1 0 Sffiijtwfi 

m\^^zt. sar^^2 a o hiDm^^mf^-r^tzibi,^. 
cFm{^m^x^^2 2 0 H^mf^'r^zt. co2,^jc 

[0 0 6 4] CCT% m\^m<Dm^2 2 OH^Jg^-T^ 

:^mMmmxi^cFm2 2 o=k^mi.x\f-^^. 
cFJi^^sd^^mu. Ah h y y ^^:7^-e0f^t^Ji^t^ 

<Dm^2 2 ou^mi^z-r^:! t^^-x^ 6o 

[0 0 6 5] C0Ot^^^?i^^;^fe(D#®fi. CFJi2 2 

0 ^^ffl LTxs^^ig^i-:: tf£< m{^m<Dm^ 2 2 

0H^^mr-#6C tX^^o mi^mi 6 OA, 2 6 0 
A:it3 J;l>*gSfp]fil 1 6 0 B, 2 6 0 B(D:/u^7l- hf^^^ 
20 n^^a (85"), i3 (89. 5") t-t^Zt. y 
Q OBt^hl ^ 0 A<D:}j\^^ ^oJ:T>*2 6 0 A 
2 6 0 B(^;^f^{Cfp)ttrfir 5 r <h . S^2 2 0Has 
<D^\^m2 6 0\i(O':fU^jVV^:^y (89. 8° ) <i: 

'thc.t. m\tmAmmmm(om^tmmiXh^o 

[0 0 6 6 ] mi (b) fi. [H 9 (D^JifC^Jt-r^^'^':^' 

(D^"^^^. m9<Dm-nm^\t,m-(Dn^^n\^xh 
tzfdi.. 2,^.«?^i 5 ofi. i^Lmm^^^mmic-r^ 

fzi^{cmm (a) 1 5 0 U;^c:t^(7:>T^ 

^S/c. 2 2 1 P ^ 2 2 1 Q<t -eH^n'fcffl^2 2 1 

-60 (Y-Y' ^w<9 fttf ycli-e^ufc<D*i. ^r^^t5 

^tzis^Xh^o ) 

:$:^5£JF^®*i. SBfPjMtT^a;^ 2 2 0 H (7){ig;iSS/<? 5 
^[^frtf^. S;$:6^fCfi^4^ig?f^ffi<hlR)^^Ot.cOT^5 

40 [0 0 6 7 ] m4^ffi?f^ffi(DTF TgS<!r. ^5 

f^-r^z t-hx^ 

[m^mmmm) m^m9t^m<r:>mm^M.mti.rzmm 
mm^. mi o^^mi^xmm-r^o 

[0 0 6 8 ] :^mi&mmcoWif^i^. ±m](Dmmmm 2 e 
(D±{z^i^m&mm4 s^Mf^i.tz:! tx^^o 
mm 4 3 it. mi 0 ^m. 5 0 0 0 A^^^v-y 

itm (S i N) ^m^^tz, CCDS i NflglilT'^X-^C V 
ViCX^mf^l.. CF 47^.:^:^^m\^^fz}^^^^ 

SO ^{zx^ ^<^ — =^>'^^m\^tzo 



(8) 
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[0 0 6 9 ] :L<Dmmm4 3^^'t^mmmm2 6<D± 

(r. y'l^^/i^hna (85° ) , ^ (89. 5' ) 

-r^Ti^v -( ^ ^(Dm^^m {Bmit^m<DSE 1211) 
[0 0 7 0] ^ ^c. Tm<D:^y y^mmi 2. mmmm2 

2. gB[^fll4 4a. 4 4btC^LXIi. HI 1 ( a ) (7) J: 

3 gB[^ei4 4 a , 4 4 h<Dm^^^r-±mm^(Dh 

tor«1l?Sl::?^^B4 0 ^mxi^fz, 

[0 0 7 1 ] c<Dj:o{cmj^i.tcm6m^Mm<Dm^Bm 
Tf^mmt. tfrieini (a) <D^^Bm^mmt=^^mi. 

t^mm-l^fz., tb«5«Ilil (a) ^CioV^Xf±. tfr 
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[0 0 7 2] :l(dxo\^. ^mmmm<Dy7r-mtixi^^ 
<Dn. i&mm4 s^^^^co^TiD^i^^-^itm^w 4^^ 

m^w 4\^<Dm^^'?'f)*-m^mmicm\^i.tiVtw^x^-^ 
1^ i^? [0 0 7 3] ^fc. ;^^IIJSff^ffi(o±T;^f^*3<tt>*^:fe;^ 

[0 0 7 4] 
[^1] 



lttJ» (SIN) 










I 0 0 0 A 






X 0 




2 0 0 0 a 






1 0 




5 0 0 0 A 






1 0'^ 




1 0 0 0 0 A 






10" 




ttmt^t {SiN) : 10'»/It»t 




f3(ff : 3 0 0 0 A 



[0 0 7 5 ] r S i Nflifis f^»;^^ Ur S i H4 
/NH3 ^ffil/^^cP^^X-^C VDiCj; t9?f^^U/citi(75 
T% Km4^£fil1)6. tbiSln/? fi^tJ 1 O^^QcratD>b<7?;65 

ii^fi^^n-^o c::^*^^ f^ft;^^ (SiH4/NH 

3 ) m^^^^wn-thz.txz.cos i NHi (s i Nx ^ 

^(C^^b^Co :^fls:6tJ(wfl. S i H4 (Df)J-^^#< 

S i y ltffiln^/> ^ < 6 ^ ^ ^ii^ 

[0 0 7 6 ] ^1 fliiPtcr^LXfl. 1 0 0 0 40 

— 1 0 0 0 0 At^iSH (fcfcL. ItJgfia 1 0 ^^Qcra) X 
l?fffiL/c^ll. 2 0 0 0 Ai^±X ^ Vi^^^^X^^o 
/cio itffi^atcr^LTIi. 1 0^0-1 O^^Qcrn (^c 

/tiu. flii^s 0 0 0 A) <om.mxwmv.tz.m^. lo^^ 

[ 0 0 7 7] cnb<7:);r^^<7:)^ll&^/^S^(i. 

t:i*iiij-r^-r <b;i^x#^o m^^(ommvt. -^m^\t.^ 
i:7u— (^i:^s^c^*^^^:^ID$;^^rl^5) x<o^ 



[0 0 7 8 ] ^-r. B:«#ttco^,^,^>6. ttigfeip^^ 
Jl SItc i;i >Et u r ^ ^ -rss lib V ^ 

(11 0 l2Qcra^S^Acfl^nJ^±t^ffi) i:f^^l^±OfiI 

t-^^$nefci6twfl, 1 0^2Q^^|^J-(^jg;^5^,^-efe 

(1. ^ 1 (D^^,i:>j^jj;-r^ tit^xfe^o 

[0 0 7 9 ] ^mm'^(DWLM.i)^^. :L<omMM4 

fz,^\^\%. ^co^Sffi (^m^f <!rflIJf:^flIsa^x^ 

if-. ^<r:>mMm4 3T(om^Bm(D'mmm-c)^^ 



~ " "15 
y>^:^^mi/l 0(Di]S.t^j:^ti^. ^SSil<?5@J^5>* 

[0 0 8 0] tt§or. ^l<D'^^^t. ^mi^^-^itm^ 

^-^vA. B(Dmm. (^nm) t i^xifm-r^tad^z 
it. 't<7:>mT(Dm^Bm<Dmi omi^y^T<7:)^Mi§.^^'r^ 
mmm4 3f)*^'Z^wxh^} t^^'rh<Dtmmx^ 

miizxtiit. mm^ s ^*^^^6x. 2000 
Ai^±<Dmm<Ds i t^^\^x\^'^^^^^. ^ 

[0 0 8 1 ] ^fc. :z(DX 0 ^^i&mm4 3 ^mm<Dmm 

Nm(Dm{c. S i O2 ii^S i O r i: 

60 S i O2 miti¥W):^:^ <k LT S i H4 /N2 O 
S i OFfllfil'^B];^/;^ ^ UX S i H4 /N2 O 
/^S i F4 $:ffiv^fc:7^^X-^c VDtci: '9?F^^-r5 C t 

^^ixm4. m3xh^. \^^-mhitm.m, pitm I o^^Q 
[0 0 8 2 ] ^fc. mmm4 3 t LXit^ ±^(DX^ 

m:tit. ]J7U^(?^LC- 2 0 0 1 
(^ll^£fi^^3. it ffifia 10 (±^13 1 0 ^5 Q cm) . tK y ^ 

3. itrnm p itm I o^^Q cm) ^o:>^m^.mm^%^m\^^ 
[0 0 8 3 ] ^t::. memMmm{:^i^jt^^^:^mm^. 

TFT (Thin Film Transistor) ^CF — :7^/U 

^) ^^ffiv^fc^^-TFT^KfBS^a^e^c®ffiU^ct. 

[0 0 8 4 ] m? mmmm m 7 m^'mmit. mem 
(w, w^^m^mi 1 (a) {z^vtco 
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[0 0 8 5 ] ^(D:^ y-T F rm^^yf^^^mit. TFT 
^^SE^Ufc;^^v^S1S (£jLT.- TFTSffi^f^^-r^) 

1 1 0 s CF i:fy9-y ^ /i"^) m^mmi^tc:^^ 

^^ffi (^T. C Fg;E^l^^r5) 2l0Si:. rtuPj 

Micmm ^ ritcm^^ 111. 211 tf)^b^j:^o ^ 1 

2^c:io^/^r. 110, 2 1 Oit^y:^&UX^^ . 12 
0, 1 3 0, 1 4 0*i^;h.-^'iXTFT^1S^'t-6 V->^ 

mm, h^^^iymm. hmmx^^ . 220. 22 

JO lit^n^n:^'7 — y^J^^, y^-^ b ]) 1^ :^X^ 
^^c. 1 5 0 liiU^mil. 2 5 0itn\^MmX 

i^-rnt^iip^/^ I TOT-?F^^$ttTi/^6o 

[ 0 0 8 6 ] ^CT^ T F TSS 1 1 0 S lCjoV>T*i. 
ll^mfiEl 5 0(7:)l5fr4':*:aStC, S i N J: !9 ^^(0*6 

J: ^ (iitKu -r ^ KcoiarS]flii e o a, i 6 o B^m^ 

SiieOA, 2 6 0 BCO^^U^/W h:^;65^n^':n.a (8 
5M , J3 (89, 5° ) tf^^Xoi^W^'^l^. ^bi^ 
20 1 6 0 A;5>^ 1 6 0 B(D:^f^tC^ t':^^^JSL/c:o 

:L(Dm\^m<Dmi&tmi&iimit. memmmmtm 

[0 0 8 7 ] CFS1S2 1 0 Stw^ol/>rt> ISf^ 

f^^tCLTr/U^/l- K^^*^^n.^*;n.a (8 5*^), j3 

(89. 5° ) ^7:)SEf^BM2 6 0 A, 2 6 0 B 260 
B^^b 2 6 OA(D^\^\Zy V ^ ^ ^.TSE^ ^ ttt V^ 

[0 0 8 8] r^T% ^i(k<ommm \ ^ ^K^mm-r^ 
30 tci^iz. :^mmwmxitTFT^i^m'r^i^m^^l 5 5 

^^fflLTV^^o Z(Di^mmtl.X. SiN^-^SiO 

m{cmik(Dmmmi 3 5R^mf^\^x\.^^, t^^ox. t 
FT^i^m-r^i^mmi 5 s^^mx^x. x^^^it-^ 
-rc <b;^^< ^:t^<D$fe^iii 5 5 R^^m-r^c <h^5-c# 

[0089] [gill (a)fl. |§112 (D^m^^MJt^-r^ 

40 ~-i^(D^mm^. ffii:±ji7^T% ^ufcttT^r-fe 

f^-UTfe6o S'J(Df^-§-^ UT. 1 2 0 Biiy->^^-<;^® 
1 4 0 Bfiy— h^^;^mfii-cfe5o ^fc. ??F-^15 

5 P, 15 5 QT^H^ttfcfligc 1 5 5 T F T (Df^^flM 
T'^^<9> 1 5 5 R/55^;t^^7:)i^fel^^<^^®^^':^->'r 

1 2<Dm^m(r>-x~y.' . Y-Y' coaj^j-t^^fS-r^ 

[0 0 9 0 ] El 1 2 tC:o^L^c^t^(7)$fe^^ 1 5 5 R dr IS 
50 r^flgiaOA, 160B, 260 A. 2 6 0 B ^ 
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^ntc:^ y-r F rm^Bmyj^mm^:i^\^^xi-x^ i 7 

1 0 0 9 1 ] ±Tyj\^^XV^^:^^{^omf^^ 

[ 0 0 9 2 ] :^mMmm\^^^^rit. ^vt(7:>mmm2 

2 2 R;if5CF^tS2 1 0 SMClfe't). TFTg:KllO 
(D2.^.(C#}»;65fc^, t*oX. TFTS^^l 1 0 SM 

[0 0 9 3 ] C FS1S 2 1 0 S ^r^o^/^T. r^yy^^h 

y>^^ji22i. 2 2 2i'X. mimmmm^^^^^xnm 

^-^ ^ y^m 2 2 2 ^^r^mi^2 5 o<D±{cmfiZ'r^ 
«^<tLri/^e, -ncT^y^ :y^-r h y ^xJi 2 2 2fi. 

2 R^?f^fiS^uri^5o ti^ox. ^/^-^ h y ^ 2 

2 2^??&ffiLXxa^^ig^-r:: i:?:f< ^)t^(?:)»1^^2 

2 2R^^mi-6r <t^^X#^o 

[0 0 9 4] gBfSjIil 6 OA, 2 6 0 A :Jo J: r/iE fll 1 
60B, 2 6 0B(O'yu^;W^^^n^ria (85 

°),^(89. 5')^L. ^ \i':y^it 1 eo At^h 

l6 0B<7):^r^, J:t>*2 6 0 B;^^^b 2 6 0 A(D;^r^(C 
[0095] mil (b){i, mis <D%'m\^'^^^'t^ 

i^Lx^a, fc^cL. 2,^.®i^i 5 0(1. itimm^^^m 
m^-T^fz.^\zmm (a) t^^nj^m^^i 5 o^^u^ct> 

(^Xfe^o ^fc. 2 2 1 P <b 2 2 1 Q <h XH^nfcffi^ 
2 2 1(1. f-y ^^^^X^^t). n^2 2 2 Kf)*^ 

f^^fetiJt^TF T(7)gf55>t.^46T. 6 ^ffi^^i- 
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2 2 R^offigy^lSs>:f 5,^^i^ttf^. m^^m^^^i-tm 7 mm 

[0 0 9 7] 

10 mmo:>^^^\ m^m\7b^2mm<D^m\^x,ix\^. r/ 

[0 0 9 8 ] mi^^^7b^^mm<omm\z:;:tiit. mm 
±TmwLx-rh\.xn\^'^'^^. h^\^^\tmm%<om^ 

[0 0 9 9] li:^^77!7^8fEic<O^P^{Cj:nf^. >ttm 

^-^'^/u^co/i^fcfiiEifj^^ (TFT^) (Di^mm 

[0100] IS*3S9 7!;lai 1 iEfc<7:>^P^tc J;n.*:f ^ g| 

[0101] m^mi 27bmi 3^^Mi<Dmm{zxni^. 

^^(Dmrnm^. ^y ^y^-^ \^]) ^ y^comt^tz^nmrnm 
^ (TFT^) coi^^mm^f^mx^x. x^^^ii^-rr 

40 [0 10 2] »3ft^i 4fe«c<^^0^fcj:n-f^. m.^m^h 
[IlIiD<7:)^m/.^IJfe0>^] 

[mi] m\m:imm (b) . ir^t^it^M (a) . 

<J:^7j^-rKfr®m 

[m2i (uv) R^it^r^<h <b(D 

[m 3 ] m\ %-mm(om^B^7r^mm<n'^^m^^yr^ 
50 -tm {y y^vhx ) 



(11) 



[11141 

[His] 

ime] 
im?] 
(b) . 
[ins] 

[1119] 
[HI 1 0 ] 

[mil] 
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m 3 mmwrn^TT^-rmmm 
m4m'mnm (a) . ^xx/m^m^mm 



(b) . ^^-r^MHi 

[Eii 2] m 7 mmmm^^-rmmm 
[mis] msmmmm^^i~mmm 

[mi 4] -oofit^W (Hi/^mffimi^*J^»&t::J:6 

[mi 5] m<7:)'^^m i^i^^^wn^ix^mmmi^mm 



[m 1 6 ] m 
[m 1 7 ] m 

12, 14 
2 2, 26 
4 0 
4 1 
4 3 
4 4 A 



1 5(^^Sf0^^a^e(7:'Sfr®Ili 

1 5--1 6 <Dm^Bmyf^mm<Dmf^iAm 



mmmm. mm 



44B, 44a, 44b, 44c, 44d IE 



JO 
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4 4 

4 5 

4 8 

1 1 

1 1 

1 1 

1 2 

1 3 

1 4 

1 5 

1 5 

1 5 

1 5 

1 6 

2 1 
2 2 
2 2 
2 2 

h 

2 2 

2 5 

2 6 

a ^ 
A, 
H 

W 1 



A, 4 

1 , 2 
0 , 2 
0 S 
0 
0 
0 
0 
5 

5 R 
5 H 
0 A, 
0 S 
0 

0 H 

1 . 2 
]) ^ :^ 

2 R 
0 

0 A, 

y 

B 

, W2 
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4 k mi^m 
m^ 

8B, 48a, 48b, 48a, 48b ( 

1 1 M^m 

1 0 ^"7^^^ 
T F 



160B, 160h ia[p)flS 

CF. ;(7^ — :7^/w^, CFJi 
22 BM. y ^-^ h y -Zfyy^ 

m 

260B, 2 60h SSf^fii 

, W3, W4 Mar^^^>ft:ti«. 



[m2] [m4] 
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imi] 



r « \i «j 5 u ^^^^ « 
(a) ^<:^>-*^ J ^^''W^ ^^^^ 

d^^^^l S I lip 
^4-3.^ K:>^\^^KK^/y///yy/yy'y7?z ^ ^^^^ 



}4 




'40 



1 2, 1 4 **7X|ftfi 

2 2. 2 S iSmffi 
40 



44 A, 44 B. 44 44b 
48 A, 48 B, 4Sa. 48b 
j(3 ^U5-JUhft(^>ff) 



W I ' 



[m 3 ] 





3^56 
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[I2I7 ] 



[ISI 1 5 ] 




xxi 








[E]91 




± 





/;i?>4 

/«■ — 




"J to 
-HQ 
"Hi 



[El 1 6 ] 

1 5 05?SS^^5SScDlK®EI 



/\ > \ > ,\ > \> \ \ \.N3;^ig 
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[mil] 



/JO /^z /XW 



/20B 




[Hi 2 ] 
m7 3ga5^Sg^^ir»iSEI 



'X3.0 I. 



•no 



? Of 



[mi 3] 




/St 



' /// 
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[Hi 4 ] 




#^ilimjl|!lf?TtT^'j[SE±/hffl*4T@ 1^ 
1 ^±iH5^5^^?±i:^ 



[IS 1 7 ] 



v=o 




v=v, 




1 Sltil»xt#f±f^ 



